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UMR Site 1 Midpoint (RM 825.5 RDB)
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Figure 7-7  Bank section and channel cross section measured at Site 1 midpoint

Table 7-3  Sediment grade scale

Size Range
(mm)

Class Name Class Name
Abbreviation

64-32 Very Coarse Gravel VCG
32-16 Coarse Gravel CG
16-8 Medium Gravel MG
8-4 Fine Gravel FG
4-2 Very Fine Gravel VFG

2.000-1.000 Very Coarse Sand VCS
1.000-0.500 Coarse Sand CS
0.500-0.250 Medium Sand MS
0.250-0.125 Fine Sand FS
0.125-0.062 Very Fine Sand VFS
0.062-0.031 Coarse Silt CST
0.031-0.016 Medium Silt MST
0.016-0.008 Fine Silt FST
0.008-0.004 Very Fine Silt VFST
0.004-0.002 Coarse Clay CC

0.0020-0.0010 Medium Clay MC
0.0010-0.0005 Fine Clay FC

0.0005-0.00024 Very Fine Clay VFC
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Table 7-4  Unified soil classification system adopted from PLATE 5 Appendix G -
Demonstration projects on other streams, nationwide, Vol. 2 of 2, U.S.
Army Corps of Engineers, December 1981

Major Divisions Group
Symbols

Typical Names

COARSE
GRAINED

GRAVELS -
More than

Clean
sands

GW Well-graded gravels, gravel-sand
mixtures, little or no fines

SOILS -
50% or

half of
coarse

GP Poorly-graded gravels, gravel-sand
mixtures, little or no fines

more
retained on

fraction
retained on

Gravels
with
fines

GM Silty gravels, gravel-sand-silt mixtures

the No. 200
sieve

the No. 4
sieve

GC Clayey gravels, gravel-sand-clay mixtures

SANDS -
More than

Clean
sands

SW Well-graded sands, gravelly sands, little
or no fines

half of
coarse

SP Poorly-graded sands, gravelly sands, little
or no fines

fraction
passing the

Sands
with

SM Silty sands, sand-silt mixtures

No. 4 sieve fines SC Clayey sands, sand-clay mixtures

FINE
GRAINED
SOILS -

Liquid
limit
below
50%

ML Inorganic silts and very fine sands, rock
flour, silty fine sands or silts - plastically
below “A” line

More than
50%
passing

CL Inorganic clays, gravelly clays, sandy
clays, lean clays - plastically above “A”
line

the No. 200
sieve

SILTS AND
CLAYS

OL Organic silts and organic clays -
plastically below “A” line

Liquid
limit
50% and
above

MH Inorganic silts, micaceous or
diatomaceous fine sandy or silty soils,
elastic silts - plastically below “A” line

CH Inorganic fat clays - plastically above “A”
line

OH Organic clays or organic silts - plastically
below “A” line

Highly organic soils PT Peat, organic content greater than 60%
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Figure 7-8  A map showing Mississippi River Site 2
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Photo 7-13  An upstream view of Site 2 midpoint

Photo 7-14  A downstream view of Site 2 midpoint
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UMR Site 2 (RM 791.7 RDB) -- Upstream Point

Horizontal Distance (ft)

-5 0 5 10 15 20 25 30 35E
le

va
tio

n 
A

bo
ve

 M
S

L 
(ft

) (
N

G
V

D
 o

f 1
91

2)

664

666

668

670

672

674

676

Measured Bank Section
Regression Line
Normal Pool EL
Ordinary High W/S EL

Bench Slope = 0.222 (1V:4.50H)

W/S

9/11/95

* Outer bank

Hard bottom (displaced riprap)

Covered by
weed roots

Distance from LB (ft)

0 200 400 600 800

E
le

va
tio

n 
(ft

)

600

650

700 Channel Cross Section

VFST

Figure 7-9  Bank section and channel cross section measured at Site 2 
  upstream point
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Figure 7-10  Bank section and channel cross section measured at Site 2 
    midpoint
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UMR Site 2 (RM 791.5 RDB) -- Downstream Point
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Figure 7-11  Bank section measured at Site 2 downstream point

sand (FS) to medium sand (MS); the stone slope-protection revetment apparently had

failed.  Subaqueous soil is very fine silt (VFST).  Figure 7-9 exhibits a typical rework-

transport bank-section pattern which is illustrated in figure 7-5.  Several subaerial parallel

benches seen in figures 7-9 and 7-10 are considered to be formed at different river stages

within a range of stage between NPL and OHWL.  Those parallel benches formed at

different bank elevations were observed at many other sites investigated.

The tube-core samples showed that the thickness of recent historical alluvial deposits

varies greatly at this site, ranging from 0.3 ft to greater than 5.0 ft.  Young and very late

Holocene deposits lie below historical soils.  A weak, thin buried AC horizon is recorded

at about 3.1 ft below the surface.  Below that horizon are calcareous flood laminae

containing partially decomposed gastropod shells and charcoal.

Causative factors for bank retreat at this site include wave and rework-transport of

failed soil, and flood-period failure and erosion.  Sandy sediment mantles the bench.  This

site can be classified as Type E.

3. Site 3 at RM 763.4 LDB (Pool 4)

This straight-channel dredged-material disposal site, shown in figure 7-12, is

immediately downstream from the mouth of the Chippewa River.  A downstream view of
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the site is shown in Photo 7-15 and dredged-material layers are shown in Photo 7-16.

Three bank sections obtained here are shown in figures 7-13 through 7-15.  The river

water depth along the left bank is extremely shallow, only 2 to 3 ft deep, and the main

Figure 7-12  A map showing Mississippi River Site 3
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Bay
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channel is located about 600 ft to 800 ft away from the left bank.  The dredged bank

material consists primarily of medium sand (MS).  Subaqueous soil is sand (MS-CS).  At

the midpoint section, the bank slope was found to be approximately 32°, typical of the

angle of shearing resistance of medium dense sand.

Site 3 is located at the distal end of the historical portion of a Chippewa alluvial fan

complex.  Numerous abandoned tributary channels (former fan outlets) were observed.

Two sampling tube cores, taken at this site, indicate that sandy dredged material caps

recent historical flood laminae.  The native pre-settlement (before ca. 1830) soil was not

encountered.

Because there is no erosion protection at this site, dredged material was reworked

and transported to the river.  The bank-section bench area can be seen clearly in figure 7-

14 at the midpoint section.  Dredged material at this site is prone to current and wave

erosion.  The bank sections at the upstream and downstream points are classified as a

combination of bank Type E and Type F, and the midpoint section as Type F.

Photo 7-15  A downstream view of Site 3 midpoint
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Photo 7-16  Detailed bank-soil structure of Site 3 midpoint
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Figure 7-13  Bank section and channel cross section measured at Site 3 
    upstream point
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UMR Site 3 Midpoint (RM 763.4 LDB)
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Figure 7-14  Bank section and channel cross section measured at Site 3 
    midpoint

UMR Site 3 (RM 763.4 LDB) -- Downstream Point
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4. Site 4 at RM 751.1 LDB (Pool 5)

This left-bank site, shown in figure 7-16, is located only about 2 miles downstream from

Lock & Dam No. 4, and is adjacent to mooring facilities used by two nearby power plants.  A

downstream view of the site is shown in Photo 7-17.  As shown in figures 7-17 through 7-19,

very steep subaqueous slopes exist at this site, which is indicative of in-channel erosion.  At the

downstream section, evidence of failed revetment was found near the water’s edge (see figure

7-19).  The bank soils are primarily FS.  The soil core sample, taken at the bank and shown in

figure 7-18, show multiple layers of SP-ML (see table 7-4) which are judged to be historical

deposits due to a series of flood events.

A narrow Holocene meander belt occurs along this reach of the UMR.  A deflated

outwash terrace and paleochannel system was observed along the western portion of the valley.

The Mississippi River Holocene meander belt lies along the eastern portion of the valley where

this site is located.  Western lateral stream migration has produced a ridge and swale

topography from the study site east to the valley wall.  Apparent channel stability for several

thousand years has produced natural levee deposits at this site.  The core sample showed

multiple paleosols of late Holocene age.  At least six paleosols were recognized below a thin

surficial unit of historical alluvium, ranging in age from very late Holocene/early historic, to

middle or early late Holocene.  Because Archaeological site 47BF160 is nearby at RM 753.0,

and because of the existence of multiple paleosols, a high potential exists for buried

archaeological material at this study site.

Causative factors for bank retreat at this site include flood erosion and rapid recessional

loading and failure, and wave and rework-transport of failed soil and recently deposited

sediments.  Because of the closeness to the thalweg sailing line and mooring activities, this

bench area cover is eroded by waves.  All three bank sections are classified as bank Type E.

5. Site 5 at RM 746.4 LDB (Pool 5)

This left-bank, outside-of-bend island site, shown in figure 7-20, is an old dredged

material disposal site located about 8 miles upstream from Lock & Dam No. 5.  Upstream

and downstream views of the site are shown in Photos 7-18 and 7-19, respectively.  Three

bank sections are plotted in figures 7-21 through 7-23.  The subaerial bank as well as the
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Figure 7-16  A map showing Mississippi River Site 4
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Photo 7-17  A downstream view of Site 4 midpoint

UMR Site 4 (RM 751.1 LDB) -- Upstream Point
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Figure 7-17  Bank section and channel cross section measured at Site 4 
    upstream point
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UMR Site 4 Midpoint (RM 751.1 LDB)
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Figure 7-18  Bank section and channel cross section measured at Site 4 
    midpoint

UMR Site 4 (RM 751.1 LDB) -- Downstream Point
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Figure 7-19  Bank section measured at Site 4 downstream point
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near-bank subaqueous area are covered by FS, and the site is very close to the thalweg

sailing line.  As indicated in these figures, bed elevation drops off sharply toward the

Figure 7-20  A map showing Mississippi River Site 5
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Photo 7-18  An upstream view of Site 5 upstream point (see in-channel erosion)

Photo 7-19  A downstream view of Site 5 midpoint
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UMR Site 5 (RM 746.5 LDB) -- Upstream Point
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Figure 7-21  Bank section measured at Site 5 upstream point
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Figure 7-22  Bank section and channel cross section measured at Site 5 
    midpoint
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UMR Site 5 (RM 746.3 LDB) -- Downstream Point
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Figure 7-23  Bank section measured at Site 5 downstream point

channel.  The bench slope gradually decreased from 0.313 at the upstream point to 0.183

at the midpoint, and to 0.139 at the downstream point along the island.  These eroded

island banks exhibit steep bench topography near the tip of the island and the bench slope

decreases toward the toe of the island.  These morphological characteristics were

observed at other island sites.

Most of the Holocene surfaces are inundated.  An approximately 4.4-ft deep dredge-

spoil layer was found in the core sample.  The core sample also showed historical alluvium

overlying a very poorly drained late Holocene to historical soil.

Causative factors for bank retreat at this site include wave and rework-transport of

failed soil and recently deposited sediments and flood erosion.  Wave erosion within berm

and bench areas appear to be significant at this site.  The bank section for this site is

classified as Type F.

6. Site 6 at RM 727.4 RDB (Pool 6)
This site was on the right outer bank of a minor river bend, shown in figure 7-24,

only about 1 mile downstream from Lock & Dam No. 5A, and the bank is close to the

thalweg sailing line.  Photos 7-20 and 7-21 show a downstream view and scarp at this site,
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respectively.  The three bank sections obtained at this site are depicted in figures 7-25

through 7-27.  The river cross section in figure 7-26 shows the thalweg near the right

Figure 7-24  A map showing Mississippi River Sites 6 and 7
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bank.  The bank soil is primarily sand (VFS-MS) and subaqueous sediment is sand (FS-

MS).  The scarp was covered by grass roots and tree debris.

Photo 7-20  A downstream view of Site 6 midpoint

Photo 7-21  A close-up view of scarp at Site 6 midpoint
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UMR Site 6 (RM 727.4 RDB) -- Upstream Point
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Figure 7-25  Bank section measured at Site 6 upstream point
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Figure 7-26  Bank section and channel cross section measured at Site 6 
    midpoint
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UMR Site 6 (RM 727.4 RDB) -- Downstream Point
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Figure 7-27  Bank section measured at Site 6 downstream point

Observations indicate lateral bank erosion with minor surface erosion.  No historical

deposits were found in the core sample.  Three paleosols were observed in the profile,

developed in levee deposits, and they appear to be of late Holocene age.  It should be

noted that the buried soils occur in a MR natural levee deposit.  Because of the buried

soils and location in the upper pool, there is potential for buried archaeological material

although there are no recorded archaeological sites nearby.

Primary causative factors for bank retreat at this site include flood-flow erosion and

rapid recessional loading and failure, wave and rework-transport of failed soils and

recently deposited sediments, and minor piping.  Wave erosion of sand cover occurs

within bench areas at this site.  This site is classified as Type E.

7. Site 7 at RM 727.4 LDB (Pool 6)

This site on the left bank of a minor bend, located on island opposite Site 6, is only

about 1 mile downstream from Lock & Dam No. 5A (see figure 7-24).  The site includes a

wing-dam field.  Upstream and downstream views of the site are shown in Photos 7-22

and 7-23, respectively.  The measured bank section is shown in figure 7-28.  The scarp

was covered by a grass-root mat.  Both the subaerial bank and the subaqueous bench

consisted primarily of sand (FS-CS).  When the mat was lifted, sand ran freely from the


